Catalysts based on pillared clays with Al-Fe have been synthesised from a commercial bentonite and tested for catalytic wet peroxide oxidation (CWPO) of aqueous 4-Chlorophenol (4-CP) solution and industrial wastewater from cosmetics manufacture. The effect of the synthesis procedure, the iron load and reaction temperature on the catalytic activity was studied using 4-CP as target compound. A lower temperature in the preparation of the pillaring solution, as well as a higher Fe load, gave rise to a higher catalytic activity, but also a higher leaching of the active phase.
INTRODUCTION
Chlorophenols represent a particular group of pollutants because most of them are toxic and hardly biodegradable.
They possess bactericidal activity and ability to bioaccumulate in organisms, being used as disinfectants and preservative agents for wood, paints, vegetable fibres and leather (Bovkun et al. 2005) . Available technologies to deal with phenolic and chlorophenolic compounds include advanced oxidation processes (AOPs) which are based on the formation of the very active hydroxyl radical which reacts quickly with phenolic compounds (Glaze et al. 1987; Gimeno et al. 2005) . Among the AOPs, Fenton process using Fe þ2 and H 2 O 2 is one of the most attractive methods because it uses reactants easy to handle and environmentally benign (Bigda 1995) . The loss of iron, which has to be removed, is a major drawback and limits in practice its application. A solution to this problem can be the use of stable heterogeneous catalysts in the so-called catalytic wet peroxide oxidation (CWPO).
Different solids such as zeolites (Fajerwerg & Debellefontaine 1996; Valange et al. 1999) , activated carbon or pillared clays (PILCs) (Guo & Al-Dahhan 2003) , have been tested as catalyst supports for the oxidation of organic compounds in wastewater.
Regarding PILCs, Gué lou et al. to achieve a significant 4-CP conversion. Different characterisation techniques were employed in order to study the catalysts synthesised. X-ray diffractograms of the pillared clays were obtained with a Siemens model D5000 diffractometer using CuKa radiation.
To maximise the (001) 
CWPO process
All the experiments were carried out in a batch stirred glass jacketed reactor (1 L) at atmospheric pressure. The initial pH value was set at 3.5. Two hundred milligrams catalyst was used in all the experiments unless modifications are indicated. In the case of the CWPO of 4-CP, the reactor was loaded with 400 mL of an aqueous solution containing 100 mg/L of 4-CP and 500 mg/L of H 2 O 2 . On the other hand, in the case of industrial wastewater, different Fe loads, catalyst concentrations and H 2 O 2 /COD weight ratios, between 0.5 and 2 times the stoichiometric ratio (2.12 g H 2 O 2 /g COD) were tested. The progress of the reaction was followed by withdrawing samples at time difference is related to the amount of iron in the catalyst.
RESULTS AND DISCUSSION
According to the values shown in Table 2 , the highest iron percentage corresponds to AlFe-25, which was prepared at the lowest pillaring solution temperature. However, the leaching of iron also increases, although it is not proportional to the amount of iron in the catalyst. Experiments were carried out using the raw wastewater diluted ten times except for those where the influence of the H 2 O 2 /COD weight ratio was studied. The evolution of the reaction was followed by measuring the COD, a main parameter commonly used for quantifying the organic load of industrial wastewater for discharge purposes (Bautista et al. 2008) . 
